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Solar PV systems are becoming essential for generating clean and 
renewable energy. However, the reliability of solar PV systems is critical to 
ensuring that they can deliver energy consistently over a prolonged period 
in a cost-effective manner. 


Abstract: In this white paper, we propose a comprehensive viability 
survey methodology that utilizes satellite images to identify vacant, 
unutilized land suitable for solar PV installations. By incorporating various 
factors such as solar radiation index, presence of dust particles in the air, 
time of day usage patterns, local energy demand in daytime, and 
proximity to the grid for on-grid operation and transmission costs, this 
survey aims to identify the most appropriate vacant land for new solar PV 
installations. The proposed methodology leverages advanced image 
analysis techniques, data integration, and correlation-based algorithms to 
streamline the selection process and maximize the efficiency of solar 
energy utilization. 


Background: In recent years, the demand for clean and renewable 
energy sources has surged due to growing concerns about climate change 
and the depletion of fossil fuels. Solar photovoltaic (PV) technology has 
emerged as a promising solution to meet this demand, harnessing the 
power of the sun to generate electricity. However, the successful 
implementation of solar PV systems requires careful consideration of 
various factors, including the availability of suitable land for installation. 


Traditional methods of land selection for solar PV installations often rely on 
manual surveys and site visits, which can be time-consuming, costly, and 
subjective. To address these challenges, the use of satellite image 
analytics and advanced data analysis can add immense value. Satellite 
images provide useful information about the Earth's surface throughout 
the year, enabling us to identify vacant and unutilized land that can be 
optimal for solar PV installation. 


Methodology: 


The primary aim of this viability survey is to leverage satellite images and 
data analysis to identify the most appropriate land for new solar PV 
installations. By considering multiple factors, we aim to optimize the solar 


PV system's performance and efficiency while minimizing the associated 
costs. The key points of this method are. 
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Discovering Vacant and Unutilized Land: By analysing high-resolution 
satellite imagery, we can identify land areas that are vacant or 
underutilized throughout the year. This allows us to target locations with 
minimal competing land uses and maximize the solar PV system's 
potential. 


Analysing Solar Radiation Index: Solar radiation is a critical factor in 
determining the energy output of a solar PV system. By calculating the 
solar radiation index based on satellite data and weather data, we can 
identify regions with high solar potential, ensuring optimal energy 
generation. 


Assessing Air Quality and Dust Particles: The presence of dust 
particles in the air can significantly impact the performance of solar PV 
panels and increases the opex due to high maintenance cost. By analysing 
meteorological and air quality data, we can identify areas with low dust 


particle concentration, thereby improving the long-term efficiency and 
maintenance of the solar PV system. 


Evaluating Local Energy Demand During Day Time: By integrating 
local energy demand data, we can identify regions with high daytime 
energy demand, ensuring that the solar PV system aligns with the local 
energy requirements and contributes to the overall energy mix. 


Factoring Grid Proximity and Transmission Cost: The proximity to 
the grid infrastructure and associated transmission costs play a vital role 
in the economic viability of a solar PV installation. By considering these 
factors, we can optimize the system's connectivity, reduce transmission 
losses, and minimize the overall operational costs. 


Other Factors: 


By integrating and correlating these factors into our viability analysis, we 
aim to provide a comprehensive insight that enables stakeholders to make 
informed decisions regarding the selection of the most appropriate 
land/spot for new solar PV installations. The utilization of satellite images 
and advanced data analysis techniques will revamp the power industry to 
seamlessly expand PV, promoting sustainable energy generation and 
accelerating the transition to a clean energy future. 


Benefits: 


The results of the solution will provide valuable insights into the feasibility 
of implementing solar PV systems in the area. The analysis of satellite 
images will identify the optimal location for solar PV systems, while the 
study on energy demand and grid injection point availability will assess 
the potential for integrating solar PV systems into the existing grid 
infrastructure. 


Conclusion: 


The solar PV reliability survey proposed in this white paper will provide a 
comprehensive analysis of the feasibility of implementing solar PV 
systems in a particular area. 


With this information, stakeholders can make informed decisions about 
the implementation of solar PV systems in the area, which will ultimately 
contribute to the transition to clean and renewable energy. 
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